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Summary PointS
The new UK growth charts for children aged 0-4 years (designed using data from the new 
WHO standards) describe the optimal pattern of growth for all children, rather than the 
prevailing pattern in the UK (as with previous charts) 
The new charts are suitable for all ethnic groups and set breast feeding as the norm
UK children match the new charts well for length and height, but after age 6 months fewer 
children will be below the 2nd centile for weight or show weight faltering, and more will be 
above the 98th centile
The new charts look different: they have a separate preterm section, no lines between 0 and 
2 weeks, and the 50th percentile is no longer emphasised
The charts give clear instructions on gestational correction, and there is a new chart for 
infants born before 32 weeks’ gestation
The instructions advise on when and how to measure and when a measurement or growth 
pattern is outside the normal range 
The charts include a “look-up” tool for determining the body mass index centile from height 
and weight centiles without calculation and aid for predicting adult height
The charts and supporting educational materials can be downloaded from  
www.growthcharts.rcpch.ac.uk
adopted the WHO standard as it establishes the breastfed 
child as the norm, is suitable for all ethnic groups, and 
defines optimal growth.4
The new charts amalgamate WHO data from age 2 
weeks, with recalculated British 1990 (UK90) birth 
data. These data were used in preference to those of the 
WHO standard as the WHO dataset has no preterm birth 
data and the WHO term birth weights were appreciably 
lower.4
Who are the new charts for?
The new charts replace the current UK90 charts for all 
children born from May 2009 in England5 (January 2010 
in Scotland6); data for older children do not therefore 
need to be replotted. A5 versions of the charts are being 
incorporated into all new personal child health records, 
and  hospitals and clinics should also have stocks of the 
A4 format chart. Remaining stocks of UK90 charts can 
be used for older children as they are still appropriate 
beyond the age of 4 years.
How do the new charts differ from the old?
The new charts can be downloaded as pdf files from the 
Royal College of Paediatrics and Child Health’s website 
(www.growthcharts.rcpch.ac.uk). The most obvious 
changes are around birth (fig 1). The charts are now pre-
sented with a separate preterm section, then an infancy 
0-1 year chart. Birth weights for term babies born from 37 
completed weeks’ gestation are plotted at “age 0” on the 
infancy chart. There are no centile lines between ages 0 
and 2 weeks, partly because of the disjunction between 
the two datasets but mainly because it is difficult to char-
acterise a normal pattern of postnatal weight loss and 
regain as a centile distribution.
Like the previous UK90 charts,7 the new charts display 
nine centile curves (fig 1), with the centiles spaced two 
thirds of a standard deviation apart.8 The lowest centile, 
the 0.4th, represents the threshold below which only 1 
in 260 optimally growing children will fall and helps to 
identify extremely low measurements. In the new design 
the 50th centile has been deliberately de-emphasised to 
avoid implying to parents that all children should grow 
along this line. However, there are centile labels at both 
ends of each curve and the parameter label (such as 
weight, length) always sits on the 50th centile to support 
plotting accuracy (fig 1).
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In April 2006 the World Health Organization published 
a new growth standard for children aged under 5 years.1 
The United Kingdom was one of the first developed coun-
tries to adopt it, and the Department of Health commis-
sioned the Royal College of Paediatrics and Child Health 
to design new growth charts and develop new evidence 
based instructions and supporting educational materials. 
These charts (known as the UK-WHO growth charts) are 
now in use for monitoring the growth of children aged 
under 4 years. This article explains how the new charts 
differ from the previous ones and how they should be 
used by anyone who plots or interprets growth measure-
ments.
Why have new charts?
The WHO growth standard was compiled from data col-
lected in six countries (the United States, Norway, Oman, 
Brazil, India, Ghana), recruiting only infants who were 
born at term to non-smoking, relatively affluent moth-
ers after a healthy pregnancy. All were breast fed exclu-
sively or predominantly for about the first six months of 
life.2 The linear growth patterns of these highly selected, 
healthy infants were strikingly similar between coun-
tries, supporting the view that they represent a standard 
against which the growth of all children can be assessed, 
wherever they live and however they are fed.3 The UK has 
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the apparent “dip” in weight associated with use of the 
UK90 reference in children aged 2-4 weeks10 will no 
longer be present, and UK infants should on average 
be on roughly the same centile at 2 weeks as at birth. 
From age 2 weeks to 6 months UK infants match the 
new charts closely for weight9 but after 6 months seem 
relatively heavy, with twice as many children expected 
to be above the 98th centile by the age of 1 year. The 
corollary of this is that probably only 0.5% of children 
will be below the 2nd weight centile, with far fewer 
children dropping to lower weight centiles over the first 
year.9 As children approach school age the differences 
in weight between the new charts and the UK90 charts 
become much smaller. Most children will show little 
change in centile position when they switch back to the 
UK90 charts at age 4. However, very light children, who 
are more likely to have been monitored up to that age, 
may show a drop of up to one centile space.4
How should the new charts be used?
The neonatal period
Research has shown that, contrary to concerns by many 
health professionals, early weighing supports rather 
than discourages breast feeding.11 It is therefore now 
recommended that babies be weighed as a minimum 
at birth and at age 5 days and 10 days as part of the 
assessment of feeding.12 At this stage the important 
issue is not centile position, but how current weight 
relates to birth weight. Almost all babies lose some 
weight after birth, but longitudinal studies in healthy 
infants suggest that most will have recovered their birth 
weight by age 2 weeks and only 3-7% of children ever 
lose as much as 10% of their birth weight.10 13 One of 
these studies found no major medical problems in 26 
infants with more than 10% loss in the first 12 days,10 
making feeding problems the likeliest explanation. 
Thus in such circumstances, as well as exclusion of 
rare underlying medical problems, effective support of 
feeding is equally, if not more, important.
Preterm infants
Children born between 32 and 36 completed weeks’ ges-
tation will now be plotted on the new preterm (birth for 
gestation) section of the chart until 2 weeks post-term (fig 
1). After that, their data can be plotted on the infancy 
chart at their gestationally adjusted age, using the “arrow 
drawn back” method (fig 2, left panel). This method does 
not require additional calculations and shows clearly that 
adjustment has been made, which should reduce the risk 
of plotting errors (fig 2, right panel). There is also a new 
“low birthweight chart” (23 weeks’ gestation to 2 years) 
designed for infants born before 32 weeks, as well as any 
other sick neonates. The “arrow drawn back” method is 
not practical in this group so the chart has a system of 
date boxes to aid gestational adjustment. There are still 
no standards that fully reflect the postnatal growth of very 
preterm infants, so such infants plotted on this chart will 
commonly fall through two or more centile spaces in the 
early weeks. The chart has a larger scale and goes down 
to low values, with lines down to five standard deviations 
below the mean for the assessment of very small infants, 
How will uK children’s growth look on the new 
charts?
Analysis of two UK cohorts suggested that children can 
be expected to show a close match to the new charts 
for length and height at all ages.9 Unlike all previous 
charts, the new charts accurately reflect the pattern 
of weight gain during the early weeks of life (as WHO 
collected measurements at that age). This means that 
Fig 1 | Detail from A4 girls’ chart
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Fig 2 | Left panel: Gestational adjustment using “arrow drawn back” method. Plot the actual age 
and then draw a line back the number of weeks that the baby was early and mark with an arrow. 
The point of the arrow shows the baby’s centile with adjustment for preterm birth. Right panel: 
Failure to use the “arrow drawn back” method can lead to confusion and clinical risk: in the same 
baby the first point has been plotted at gestationally adjusted age (7 weeks) and the second at 
chronological age (18 weeks), leading to apparent weight faltering
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so it should also be useful for plotting measurements of 
infants requiring frequent review in the first two years of 
life, such as children showing weight faltering (failure 
to thrive).
For infants born at 32-36 weeks’ gestation, adjustment 
makes little difference to centile position after 12 months, 
but for those born before 32 weeks it makes a considera-
ble difference and needs to be continued to age 2 years.
Measuring
Anyone who measures children should be properly 
trained. Digital video clips showing recommended meas-
uring equipment and techniques can be downloaded 
from www.growthcharts.rcpch.ac.uk.
After the neonatal period the latest UK recommen-
dations specify only that all babies should be weighed 
at a check at six to eight weeks, then only when there 
is parental or professional concern.14 An earlier, more 
detailed review recommended that children should be 
weighed near the time of each routine immunisation.15 
The latter approach ensures reasonably close moni-
toring of weight in the first six months, when weight 
faltering usually begins.16 If weights are recorded at 
intervals that are too close together, natural variability 
and me asurement error will be greater than the potential 
weight gain in that period, so they can be misleading. 
The expert group therefore suggests that even where 
there is concern babies should be weighed no more than 
(a) monthly before 6 months, (b) every two months aged 
6-12 months, and (c) every three months after that. This 
reflects the progressive slowing of weight gain in the first 
year.
Very little formal evidence exists on monitoring of 
head circumference or length. Current recommendations 
are that head circumference should be measured in the 
first few days, once any moulding has resolved, and at 
the eight week review, with subsequent measurements 
only if there are worries about head size or develop-
ment.14 During the evaluation and consultation on the 
design of the new UK charts, wide variation in the prac-
tice of length measurement was identified. Many districts 
almost never measured in primary care, while others did 
so frequently, though often with poor equipment or tech-
nique. The instructions thus emphasise the importance 
of measuring length using appropriate equipment and 
two staff to measure whenever slow or excessive weight 
gain or growth are a concern, rather than at set ages. The 
WHO standard provides data for length up to the age of 
2 years and standing height thereafter. This causes a 
small step down in the centile lines at age 2, as height 
is consistently slightly less than length.
Plotting
Plotting exercises used for evaluating the new charts 
showed very high rates of plotting errors on all formats, 
so the instructions recommend that plotting should 
be done in pencil, whereas the actual measurements 
should be recorded in ink in the clinical notes or per-
sonal child health record. The instructions now offer 
recommended descriptive terminology to avoid ambi-
guity (fig 3).
new chart tools
Body mass index
Body mass index is a useful indicator of fatness and 
thinness from the age of 2, when height can be meas-
ured with acceptable accuracy and precision. In the 
past, body mass index had to be calculated and then 
plotted on a centile chart as it changes through child-
hood. The new A4 chart now includes a “look-up” tool 
(fig 4), which enables the centile for the body mass 
index to be read without calculation, once height and 
weight centile are known.17 This should encourage 
wider use of body mass index in childhood.
adult height prediction
A child’s final (adult) height is more closely related to 
his or her own height throughout childhood than to 
parental heights.18 The UK-WHO chart includes an adult 
height predictor, for use from the age of 2 years, which 
applies this principle and adjusts for regression to the 
99
.6
th
98
th
91
st
75
th
50
th
25
th
9th
2n
d
0.4
th
If the point is within 1/4 of a space of the
line, then they are on the centile, eg 98th
If not, they should be described as being
between the two centiles, eg 75th-91st
A centile space is the distance between
two of the centile lines, or equivalent
distance if midway between centiles
Plotting for preterm infants
(<37 weeks’ gestation)
Draw a line back the number of weeks that the
infant was preterm and mark spot with arrow
Actual age
Gestational age
(7 weeks preterm)
Fig 3 | Plotting terminology. A child’s measurement should 
be described as being on a centile or between two centiles. 
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mean (fig 5). Eighty per cent of children will attain a 
height within a 6 cm range above or below the indicated 
estimate; more precise estimates involving estimation 
of bone age would not be useable at this age. A paper 
describing the predictor is in preparation.
conclusions
Although the new charts look different from the old, they 
should be easier to use, once users are trained appropri-
ately. Materials suitable for teaching both experienced 
staff and students are freely downloadable from www.
growthcharts.rcpch.ac.uk. The availability of these mate-
rials should not only support the transition to the UK-WHO 
charts, but also strengthen general understanding of the 
use and interpretation of growth charts.
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• Plot the most recent height
• Find corresponding centile
   on the adult scale
• Four out of five children
   will be within 6 cm of this
   value as adults
For example, if a child is on 
the 75th centile for height, 
the adult height predictor 
suggests that he or she may 
reach an adult height of 181 
(range 175-187) cm
✘
Fig 5 | Adult height predictor
WheRe To GeT The ChARTs AnD FuRTheR inFoRMATion
The charts can be purchased from Harlow Printing, 
Maxwell Street, South Shields NE33 4PU or from sales@
harlowprinting.co.uk
The charts can be downloaded from www.growthcharts.
rcpch.ac.uk. Anyone wishing to print the charts commercially 
should first obtain permission from the Department of Health 
(MBCrownCopyright@dh.gsi.gov.uk) and must adhere to the 
Department of Health printing specification
The electronic data on which the charts are based can be 
obtained from the Royal College of Paediatrics and Child 
Health (growthchart@RCPCH.ac.uk) for use in any chart 
plotting software or growth database
The instructions on the A4 chart are aimed at health 
professionals. They draw on research evidence and UK policy 
on screening and referral and aim to be relevant to most 
users
All information in the personal child health record 
is now aimed at parents, and the charts are also 
referenced in the new Birth to Five book (www.dh.gov.
uk/en/Publicationsandstatistics/Publications/
PublicationsPolicyAndGuidance/DH_107303)
An A5 leaflet is also available in England from the 
Department of Health (visit www.orderline.dh.gov.uk and 
quote 294502 “Using the new UK-World Health Organization 
0-4 years growth charts”)
A wide range of supporting educational materials is available 
from www.growthcharts.rcpch.ac.uk
